Leaves from dark-grown barley (Hordeum uIlgare L. var Larker) seedlings grown in the presence and absence of fluridone were used to determine whether or not abscisic acid (ABA) accumulation was necessary for prolne to accumulate in wilted tissue. Wilted tissue (polyethylene glycol-treated) leaves from fluridone-grown seedlings did not accumulate ABA but did accumulate proline at a rate that was not different from the non-fluridone-treated leaves. Thus ABA accumulation is not required for wilting-induced proline accumulation in barley leaves. Proline accumulation in wilted leaves from the wilty tomato (Lycopersicon escuentum) mutant, Jiacca, was compared to that in the wild type, Rheinlands Ruhm. Proline accumulated in wilted leaves from flacca. The rate of accumulation was faster in flacca compared to the rate in the wild type because the wilty mutant wilted faster. ABA accumulated in wilted leaves from the wild type but not in the wilty mutant. This result is a further confirmation that ABA accumulation is not required for wilfing-induced proline accumulation. These results are significant in that proline accumulation in barley leaves can be induced independently by any one of three treatments: wilting, ABA, or salt.
Both ABA and proline accumulations are widely recognized metabolic responses to stress in plants (8) . ABA accumulates in response in turgor loss (5) and proline accumulates under drought, salt, and cold stresses (2) . Proline also accumulates in response to exogenous ABA treatment, but only in certain species (1, 13) .
The goal of our research is to understand the metabolic and cellular processes involved in proline accumulation. We have shown that proline accumulation involves increased synthesis and slower utilization of proline by oxidation and protein synthesis (4, 13, 14) . In wilted barley leaves, ABA accumulation precedes proline accumulation. Also in wilted barley leaves, proline has not previously been observed to accumulate in the absence of ABA accumulation (15, 16) . In salt-shocked barley leaves, proline does accumulate in the absence of ABA accumulation (15) . Both ABA and proline accumulation are prevented by inhibitors of transcription and translation (7, 16) . This result suggests that gene activation is required for these compounds to accumulate. Benzyladenine prevents wilt-, ABA-, and salt-induced ' proline accumulation but has no effect on ABA accumulation in wilted leaves (16) . Thus some cellular processes are common to proline accumulation in all these treatments. However, since salt induces proline accumulation in the absence of ABA accumulation, there also may be differences in the cellular processes involved under these treatments.
We have attempted to answer the question of whether or not ABA accumulation is required for proline accumulation in wilted leaves by chemically inhibiting ABA accumulation in barley. We have tried benzyladenine (10, 16) and compounds that inhibit ABA synthesis in fungi such as ancymidol (12) (6) . Norflurazon, another inhibitor of carotenoid biosynthesis, also inhibits wilt-induced ABA accumulation in Pennisetum americanum shoots (9) . Fluridone, a pyridinone, and norflurazon, a pyridazinone, are chemically similar herbicides.
A second approach to the question of the role of ABA in wilting-induced proline accumulation is to make use of ABAless or ABA-deficient mutants. Several wilty mutants of tomato are available as well as some in other species. Perhaps the best known and characterized wilty mutant is the tomato,flacca. This mutant contains very low levels of ABA, does not accumulate it in response to stress and responds to stress like the wild type when ABA is applied. When grown under high humidity or in the presence of added ABA, it is essentially indistinguishable from the wild type.
In this paper we report proline accumulation in wilted, etiolated barley leaves treated with fluridone. Further (Fig. IA) . However, these levels are clearly +Fluridone below the level required to cause proline to accumulate in barley ______________f\___________________,______ (1 5) and below the level found in wilted barley leaves in which -*' ' ' B proline accumulated (15) . The data in Figure 1 clearly show proline accumulation in barley tissue in which the ABA level is The results presented in this paper show that proline accu-
mulates in wilted leaves in the absence of previous ABA accu- These results also contribute to our understanding of the mechanism of the previously reported inhibition of wiltinginduced proline accumulation by cordycepin and cycloheximide. Since ABA accumulation is also inhibited by cordycepin and cycloheximide (6, 15) , then inhibition of proline accumulation by these inhibitors could be due to the inhibition of ABA accumulation if ABA accumulation were an obligatory step leading to proline accumulation. Since, however, the results reported here indicate that proline accumulates even when there is no ABA accumulation, cordycepin and cycloheximide must directly affect proline accumulation. This effect is interpreted as further evidence that wilting has a specific effect on the expression of genes regulating proline metabolism.
The lack of a link between ABA and proline accumulation is consistent with the observations previously reported that several species do not accumulate proline in response to exogenous ABA (1, 15) . It is known that there is species variability in the rate at which proline accumulates (2) . It would be interesting to know if there is a correlation between the rate at which proline accumulates and whether or not it accumulates in response to added ABA.
